Smart multifunctional fluids for lithium ion batteries: Enhanced rate performance and intrinsic mechanical protection by Ding, Jie et al.
University of Wollongong
Research Online
Faculty of Engineering and Information Sciences -
Papers: Part A Faculty of Engineering and Information Sciences
2013
Smart multifunctional fluids for lithium ion
batteries: Enhanced rate performance and intrinsic
mechanical protection
Jie Ding
Land Division, Defence Science and Technology Organisation
Tongfei Tian
University of Wollongong, tt436@uowmail.edu.au
Qing Meng
University of Wollongong, qm982@uowmail.edu.au
Zaiping Guo
University of Wollongong, zguo@uow.edu.au
Weihua Li
University of Wollongong, weihuali@uow.edu.au
See next page for additional authors
Research Online is the open access institutional repository for the University of Wollongong. For further information contact the UOW Library:
research-pubs@uow.edu.au
Publication Details
Ding, J., Tian, T., Meng, Q., Guo, Z., Li, W., Zhang, P., Ciacchi, F. T., Huang, J. & Yang, W. (2013). Smart multifunctional fluids for
lithium ion batteries: Enhanced rate performance and intrinsic mechanical protection. Scientific Reports, 3 (2485), 1-12.
Smart multifunctional fluids for lithium ion batteries: Enhanced rate
performance and intrinsic mechanical protection
Abstract
Lithium ion batteries are attractive power sources for the consumer electronics market and are being
aggressively developed for road transportation. Nevertheless, issues with safety and reliability need to be
solved prior to the large-scale uptake of these batteries. There have recently been significant development and
assessment of materials with resistance to mechanical abuse, with the aims of reinforcing the battery and
preventing puncturing during a crash. Most of the work on battery mechanical safety has concentrated on the
external packaging of batteries, with little attention being paid to the enclosed electrolyte. We report on smart
multifunctional fluids that act as both highly conductive electrolytes and intrinsic mechanical protectors for
lithium ion batteries. These fluids exhibit a shear thickening effect under pressure or impact and thus
demonstrate excellent resistance to crushing. Also, the fluids show higher ionic conductivities and comparable
redox stability windows to the commercial liquid electrolytes. © 2013 Macmillan Publishers Limited.
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